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Internal high-pressure shaping method for shaping conical tubes made of metal 

The invention relates to an internal high-pressure shaping method for shaping conical 
tubes made of metal in particular steel, in a tool comprising a die cavity having a 
complex contour and two sealing pistons, by means of which the interior of the tube 
to be shaped is sealed at its two ends, in that the sealing pistons, which engage with 
the tube ends, press the tube ends against the wall of cylindrical portions at the two 
ends of the die cavity. 

In the internal high-pressure shaping of tubes, relatively high degrees of shaping may 
be achieved if material is axially redisplaced during radial flaring of the tubes. In the 
case of cylindrical tubes, the axial redisplacement of material is unproblematic. In the 
case of conical tubes, on the other hand, the redisplacement is not easily possible for 
geometrical reasons, because there are sealing problems at the conical tube ends. In 
order nevertheless to allow even conical tubes to undergo internal high-pressure 
shaping with the axial redisplacement of material, tubes are used in which short 
cylindrical portions are connected to the conical part. The tool accordingly comprises 
correspondingly cylindrical portions on both open sides of the die cavity, so 
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the cylindrical portions of the tube to undergo internal high-pressure shaping may be 
clamped in a sealing manner between the cylindrical portions of the tool and the 
sealing piston, which is introduced into the cylindrical portions. A drawback of this is 
that the starting tubes necessitate substantially higher costs, owing to the different 
portions (cylindrical/conical/cylindrical) in the manufacturing process, than purely 
conical tubes. In addition, the cylindrical end portions of a tube that has undergone 
internal high-pressure shaping are often undesirable. 

The object of the invention is to provide an internal high-pressure shaping method for 
shaping conical tubes, which allows high degrees of shaping of complex shapes and 
necessitates lower costs than the described method. 

In the case of a method of the type mentioned at the outset, this object is achieved in 
that a tube, which is conical over its entire length and the ends of which protrude into 
the region of the cylindrical portions of the tool, is inserted into the tool, in that these 
conical ends of the tube are pressed by the sealing pistons to be introduced until they 
abut the cylindrical portions of the tool, optionally with radial flaring, and in that the 
internal high-pressure shaping process then takes place by means of internal pressure 
built up in the interior thus sealed of the tube, with simultaneous axial compression of 
the tube by means of at least one sealing piston acting on the end face of the 
associated tube end. 

In the case of the method according to the invention, the purely conical tube that is to 
undergo internal high-pressure shaping is introduced into a tool of conventional 
configuration, wherein the 



« 



- 3 - 



unique feature consists in the fact that the conical tube ends protrude into the 
cylindrical end portions of the tool. Prior to the internal high-pressure shaping process 
itself, the conical ends are pressed by means of the sealing pistons to be introduced, 
in particular with radial flaring of the smaller conical end, against the cylindrical end 
portions in order to achieve the degree of tightness, at the tube ends with respect to 
the introduced sealing pistons, required for the internal high-pressure shaping 
process. Axial redisplacement, even up to the end of the cylindrical end portions of 
the tool, is nevertheless possible. An extremely flared hollow profile member of 
complex shape, which may be conical up to its edges, may therefore be obtained. 

The invention will be described below in greater detail with reference to the drawings, 
in which: 

Fig. 1 is a side view and schematic cross section of a conical tube inserted into a tool, 
with two sealing pistons to be introduced; 

Fig. 2 shows the cylindrical tube in the tool with sealing pistons introduced into the 
tube ends, immediately prior to the internal high-pressure shaping process; and 

Fig. 3 shows the tube having undergone internal high-pressure shaping, at the end of 
the internal high-pressure shaping process. 

The tool 1 comprises a die cavity 2, which is complex in shape and is composed, in 
the embodiment, of conical and cylindrical portions. The 
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die cavity 2 comprises at its two open ends cylindrical portions 2a, 2b. The 
dimensions of two sealing pistons 3, 4 are adapted to these cylindrical portions 2a, 
2b. Each sealing piston 3, 4 is divided into four portions. The portion 3a, 4a having the 
largest diameter corresponds to the internal diameter of the cylindrical portions 2a, 2b 
of the workpiece 1. The portion 3b, 4b, which is comparatively very short in the axial 
direction and is connected to said portion 3a, 4a having the largest diameter, is 
conical. A slightly longer cylindrical portion 3c, 4c, the external diameter of which is 
slightly smaller (= double wall thickness of the tube) than the internal diameter of the 
portions 2a, 2b, is connected to said conical portion 3b, 4b. Finally, a larger conical 
portion 3d, 4d, which acts as a mandrel for radially flaring or for centring the 
associated tube end, is connected to said cylindrical portion 3c, 4c. 

A tube 5, which is conical over its entire length and both ends 5a, 5b of which are 
located within the conical portions 2a, 2b of the tool 1, is inserted into the tool 1. 

If the two sealing pistons are moved from the position illustrated in Fig. 1 into the 
position illustrated in Fig. 2, the tube 5 is then radially flared at least at its smaller end 
5a, but preferably at both its ends 5a, 5b, by means of the conical portions 3d, 4d 
until its edges are located between the cylindrical portions 3c, 4c and the cylindrical 
portion 2a, 2b of the tool 1 . The configuration is such that the tube ends are clamped. 
As a result of the axial pressure exerted by the sealing pistons 3, 4 onto the tube 5, 
the edges of said tube are placed against the short conical portions 3b, 4b, 
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thus further improving the sealing effect Alternatively, wedge-shaped grooves, 
clamping sealing pistons or the like may also be provided to improve the sealing 
effect. The tube 5 in the tool 1 is thus prepared for the internal high-pressure shaping 
process. 

As Fig. 3 illustrates, a pressure medium is then introduced in a manner known perse, 
for example via a channel 6 in the larger sealing piston 4, into the sealed interior 5c of 
the tube 5 and an internal high pressure is built up. This internal high pressure causes 
the tube 5 to flare. At the same time as the tube 5 is flared, it is also axially 
compressed by means of displacement of the two sealing pistons 3, 4. As a result of 
this axial compression, high degrees of flaring may be achieved without undesirable 
material thinning taking place. As Fig. 3 further illustrates, the axial displacement 
takes place up to the edge of the die cavity 2. A substantially deformed tube 5* 
having a complex structure is obtained as a result. 



